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Complete surgical excision of intramedullary schwannoma at the
craniovertebral junction in neuroﬁbromatosis type-2
A. A. SIDDIQUI & A. A. SHAH
Division of Neurosurgery, Aga Khan University, Karachi, Pakistan
Abstract
Intramedullary spinal schwannomas are extremely rare. We describe a case of a 13-year-old female who was found to have an
intramedullary schwannoma at craniovertebral junction along with incidental bilateral acoustic neuromas, which was excised
completely. To our knowledge, this is the ﬁrst report of a case of intramedullary schwannoma in association with NF-2 located
at the craniovertebral junction. The literature has been reviewed with emphasis on radiological imaging, histopathological
diagnosis and technique to achieve complete microsurgical excision.
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Introduction
Schwannomas (neuromas or neurolimmomas) acc-
ount for 30% of primary spinal neoplasms and, of
those, intramedullary spinal schwannomas represent
only 0.3 – 1.5%.1 Solitary intramedullary schwanno-
ma (without neuroﬁbromatosis) is the commonest
presentation.2,3 Association of intramedullary
schwannomas with neuroﬁbromatosis type-2 (NF-
2) is extremely rare4,5 and, to our knowledge, only
six cases have been reported, which were mainly
located in the cervical and thoracic regions.1,4,6 – 8
This is the ﬁrst report of a case with intramedullary
schwannoma at the craniovertebral junction in a
patient with bilateral acoustic neuromas (NF-2).
This was completely excised by using microsurgical
techniques. The aim of this report is to place
emphasis on radiological imaging, histopathological
diagnosis and related surgical implications to achieve
complete excision.
Case report
A 13-year-old female presented with complaints of
pain in the back of neck and weakness of all four
limbs for the past 6 months. The weakness was more
pronounced on the left side, but with no sphincteric
disturbances. There were no complaints of head-
ache, fever, difﬁculty in breathing or hearing
problem. On clinical examination, the motor weak-
ness was more on left side (2/5) than on the right (3/
5), with hypertonia and hyper-reﬂexia in all the four
limbs and sustained ankle clonus. There was no
deﬁnite pin-prick sensory level, but position sense
was impaired bilaterally.
MRI of the craniovertebral junction showed an
intraspinal mass lesion. On T1-weighted images, the
lesion was hypo- to isointense extending from above
the foramen magnum to the C3 level, ﬁlling the
whole spinal canal along with a segmented syrinx
visible below this. On T2-weighted images (Fig. 1)
the lesion was hypointense pushing the cord ante-
riorly. Gadolinium-enhanced study (Figs 2 and 3)
revealed heterogeneous enhancement of the lesion
with bright peripheral enhancement. There were also
bilateral acoustic neuromas, which were conﬁrmed
by MRI. Screening audiogram showed no hearing
loss bilaterally.
Suboccipital craniectomy with upper cervical
laminectomy (from C1 to C4) followed by dural
incision and midline myelotomony exposed an
encapsulated grayish-white mass at 0.5 cm depth.
After intratumoural debulking, it was possible
gradually to lift and progressively remove the whole
sausage-shaped mass by working in the interface
between tumour capsule and spinal cord. Peropera-
tive frozen-section analysis revealed a benign lesion
with features in favour of schwannoma, so we
proceeded to complete surgical excision of tumour.
Subsequent detailed histopathological examination
of the mass conﬁrmed the diagnosis of spinal cord
intramedullary schwannoma.
Postoperatively, the patient showed a progressive
recovery and she was able to walk without support 3
months after surgery. Follow-up MRI (Fig. 4) of
cervical spine showed complete excision of the
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lesion. She is kept under observation for growth of
her CP angle tumours.
Discussion
Intramedullary schwannomas constitute 1.1% of all
the spinal schwannomas.8 Since the earliest report in
1931,9 review of reports of all the intramedullary
schwannomas up to 1999 showed 57 cases of nerve
sheath tumours within the spinal cord.2 Nine more
cases have been added to the list afterwards including
our case.6,7,10,11, Among all 66 cases reviewed,
intramedullary schwannomas were seen in males/
female ratio of 1.5, which remained the same as
noted earlier by Drapkin.1 The ages of patients
ranged from 9 to 75 years (mean 41.5). Duration of
symptoms ranged from 3 months to 20 years (mean
31.5 months) and varied with the location of the
tumour. Intramedullary schwannomas were most
frequent in the cervical spinal cord (65%) followed
by the thoracic region (22%) and lumbar region
(10%).1,2,12
Although most of the cases in the literature were
described as solitary intrameduallary schwannomas,
some of these were also reported occasionally in
association with neuroﬁbromatosis (NF).4,5 It is
noted that there is a trend for NF-2 to harbour
intramedullary ependymomas and NF-1 to have
spinal cord astrocytomas.4 We found only ﬁve cases
of intramedullary schwannoma in NF-1 and six cases
were seen in association with NF-2.4,5,12 Finding
intramedullary schwannomas is unusual as the ﬁbres
in the central nervous system do not have Schwann
cells. The pathogenesis of intramedullary schwanno-
ma is a matter of controversy.1,2,9 Hypotheses
regarding the origin of intramedullary schwannoma
include:
. late neoplastic development of ectopic
Schwann cells originating from the embryonic
neural ridge during development;
. Schwann cells ensheathing aberrant intra-
medullary nerve ﬁbres;
. Schwann cells extending along the anterior
spinal artery;
. neoplastic growth from Schwann cells at
dorsal-root entry zone;
. transformation of pial cells of neuro ecto-
dormal origin into Schwann cells.12
FIG. 1. T2-weighted sagittal imaging showing a mass lesion at
craniovertebral junction with syringomyelia at its caudal end.
FIG. 2. Contrast-enhanced T1-weighted sagittal imaging showing
bright enhancement pattern with well-demarcated tumour
periphery. There are also hypointense signals at upper and lower
end of mass, possibly due to necrotic areas.
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Our surgical ﬁndings found dorsal subpial attach-
ment suggestive of origin, probably from the dorsal
exit zone of nerve root.
MRI is the most useful method for diagnosis of
spinal intramedullary tumours.8 Colosima et al.3
recently reviewed the ﬁndings in intramedullary
schwannoma. On T1-weighted images, the tumour
usually gave hypointense signals compared with
spinal cord, while in T2-weighted images, the tumour
usually showed hyperintense signals, with occasional
isointense or low signal areas. The tumour showed
marked enhancement on postgadolinium images with
well-delineated margins. In our case, there was
marked enhancement and the margins were well
demarcated. There were small hypointensities at the
upper or lower ends of the enhancing mass suggestive
of cystic degeneration or necrosis. Differential
diagnoses include ependymomas and astrocytomas.
Signals intensity and enhancement patterns in both
solitary cases (without neuroﬁbromatosis) of intra-
medullary schwannomas and those in association
with neuroﬁbromatosis are similar. Bright contrast
enhancement pattern in schwannomas is probably
because of open-gap junctions, which are short,
straight and patent, communicating freely with
relatively large extracellular space. Our case exhibited
similar MRI ﬁndings, but it was also associated with
segmented syringomyelia of cervical spine, which was
not described in review of MRI of these tumours.7,8,
The aim of surgical intervention in intramedullary
schwannoma is complete excision, because of its
benign nature.4,11 Complete surgical excision of an
intramedullary tumour (including Schwannoma) is
challenging in neurosurgical practice to avoid ex-
acerbating neurosurgical deﬁcits.6,11 Recently, the
use of Real-time MRI, CUSA, CO2-laser along with
somatosensory-evoked potentials have revolutionized
the sophistication and precision in neurosurgical
procedures. Their use in spinal intramedullary
tumour is especially helpful to accomplish complete
excision.6 These efﬁcient tools are not only expen-
sive, but also still not available in many neurosurgical
centres like ours. We were able to excise this well
encapsulated tumour by using microsurgical techni-
ques only. However, peculiar radiological imaging
features and use of peroperative fresh frozen analysis
of biopsied tissue were quite helpful, which give
enough evidence to know the benign nature of lesion.
We think that intramedullary schwannomas can be
successfully removed completely due to its soft
consistency and well-deﬁned capsular interface.
Careful slow progression, intratumoural debulking,
good illuminated and clean surgical ﬁeld, were key to
achieve comparable microsurgical results in com-
plete excision of intramedullary schwannomas.
Conclusion
Intramedullary schwannomas are extremely rare in
association with NF-2. This is the ﬁrst reported case
located at the craniovertabral junction. Clinical
manifestations and radiological imaging features are
similar to those of solitary intramedullary schwanno-
mas occurring without neuroﬁbromatosis type-2.
Although newer sophisticated neurosurgical techni-
ques have enhanced the precision to achieve com-
plete excision, their cost and availability is a problem.
FIG. 3. Postgadolinium T1-weighted axial imaging showing
expansion of central spinal cord with contrast enhancement of
the mass lesion more marked at the periphery.
FIG. 4. Postoperative contrast-enhanced imaging showing
complete resection of tumour mass.
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Microsurgical technique is helpful for achieving
complete excision in these benign tumours and can
obtain comparable clinical results.
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